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(54) yCTPOWCTBO A/IH PEMOHTA OBCAA" 
HOPl KO/lOHHbf 

^7) V43o6peTenwe othocwtcj* k peMOMTH0-M30- 
• /iKUMOHKbiM p;36oTaM o6CdAHUx Ko/tOHH He4>- 
TefasdBbix cxaaxMH aai* 8occTaH0BneMw» mx 
repMeTw^MOCT*i. Ue/ib-noauuieMiie HaACxno- 
CTW ycTaHOBKM Mexa/iflviiecKoro nnaCTwpo 
(Mfl). B KOpnyce ycTpo^^crea yCTaHoe/ieHbi 
aneicTpoABMrare/ibc peAyKTopoM. rwAPonacoc 
M rHApouM/iMMAP c rio/ibiM nopujHeM M UitO- 
KOM, rioA Mfl Ma Ba/iy Kopnyca yCTaHOBflena 
pacKaifwBaiomaM ronoBica(Pn. B HM)KHeiHH^C' 



Tli KOpnyCd C BOSMO^HOCTblO B3aMM0A6MCTGMjt 

c MR pd3MeiueH ynop c McecTKO CBRaanHUM c 
HHM npuBOAOM ero oceBoro nepeMetueHiiR. 
HaA Pr pacno/io^KCH AopHHpytotunii Konyc. 
yCTdHoaneHHUA hb uiroKe c aoaMo^tcKocTbio 
B3aitM0AetiCTBMft c MFI. rtpMBOA nepeMeu^e- 
MMft ynopa Bbino/iHen 8 enAe Avi<J>4>epeHUvianb- 
Moro nopUJMfl, ycTaHoo/ieHMoro 8 icopnyce m 
o6pa3yiou;ero c ero cxcHKaMn abc KaMepw, 
Oahb m3 KdMep TMApaa/iimecKM canaaHd KBHa- 
/lOM c nonoCTbK) MarneTaHMsi, a Apyrafl - APr 
rviM Kana/ioM c no/iocxbio ec^cueaHMp 
rviApOHacoca. MeMCAy co6oUi KaMepbi cBfoanbr 
KananoM c pacnono>KeMHbiM e hcm o6p8thum 
K/ianaMOM CO UJTOKOM. KoHyc, npoxoA« no Mn» 
Ae4>opMVipyeT ero a mm/ii^haP ^ npiDKUMaer k 
p«MOHTMpyeMow Tpy6e. HepeMeiAaeMafl 
8C/)eA 33 KOKycoM Pr co3Aae r Aono/iHwrenb- 
HyK) n/iacTHsecKyK) Ae4>opMaiAHio. flpw aoctw- 
xehMd -aepxHero nono>KeHvi5» pr cbqwm 
TopuoM B03Aei:^CTByeT hb uitok K/ianaKa, koto- 

pU^ OTXpWBBeT AOCTyn pd60MeM XHAKOCTbl M3 

K3Mepw HaA nopuineM no KaMa/iy b nonocTb 
ficacbiBaHM8 fvtAPOHacoca. KoHTa<THa« n/)o- 
iuaAi» ^» yAepMwBaomee ycw/ivie Mfl Ha creHKe 
o6caAHOt^ KO/io««bi AOCTaroMMbi a«« eroyAep- 
KaHviH. 1 wn. 



o 



l4306peTeHiie othochtch k ycrpoi^iCTBaM 
AAH peM0HTH0-M30AauMpHHbix pa6o7 o6caA* 
Hwx KO/iOMrt HetjTcraaoBbix cicBaxMM c uenbK) 

BOCCTanOB/ieKHfl MX repMBTVIHKOCTil, 

Ue/ibio M3o5peTeHHfl RB/tHercn noBbiuie- 
MVie naAexHOCTM ycraHoaicM MerannwHecKOfo 
n/iacTbipfl. 



Ha sepTe)Ke cxep^iainHHo ii3o6paxeHO 
npeA/i3raeMoe ycipoi^iCTBO peMOMxa o6- 
caAMO^i KO/TOHHW, npoAOAbMWM pa3pe3- 

B UMiiMHApw^ecKOM KOpnyce 1 yctpOviCT- 
aa. cnycKaeMoro a cKBajKwuy na Ka5ene 2. 
pacno/io>KeH aneKipOABMrarenb 3 c peAyKio- 

pOM 4. APy^'^^y^^CpHWM TMAPOHBCOC 5 C BCa- 
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CUBatoiHMMvi 6, HarneTaTenbMbiMM 7 i4 pefi^fc- 
KwiOHHUM 8 KnananaMM. ruAPOUi^/iviKAP 9 c 
no/)biM nopujKeM 10 m uitokom 1 1 , AM<t><I>epeH- 
UManuHbiC) nopmeHb 12, stenniotuiiMCA npvteo- 
AOM oceaoro nepeMetueHWfl ynopa 13, m 5 

^KCCTICO C HMM CBUI^BhHUVi, AOpHMpyiOmMI?! KO" 

Hyc H c noAnpyjKMHeHHMMV! nnaoaJomnMn 
nnaiUKaMH 15. pacKaxbieaiotudfl ro/iosKa 16 m 
npoAO/»bMo-ro<^pvipOBaMHUft MeTan/iwHeCKUft 
n/iacTbipfc> 17. Pa6o4Me nonocTH ruApounnviH- 10 
Apa 9 M no/ioro nopoiHn 10 ri^ApaannMecKw 
C85i3aHbi MexAy co6o«\ no KaHany ^ -*<ep&3 hoa* 
npy>KiiHeHHMM 30nOTHViK-nepeicnioMaTe/ih 18, 
KaMepa, oSpaooaaHHafl cieKKaMM xopnyca m 
Avi<l><t>epeHunaAbHUM nopiDHeM 12, vv\^,^aBnv\- 15 
MeCKM cenaana no icanany^c no/iocibio Harne- 
TaHMR ruApoHSCOca. 

flpyrap icaMepa, o6pa30BaHHaH crcHKaMM 
KOpnyca A^l<^<^^epeK^v1a/^bHblM nopuineM. 
riiApaanvtMCCKM cfeAaana c nonoctbio Bcacwea- 20 
HtAa rvtAPONacoca KdHanoM^. 

B AM4>4>epeHuwanbHOM nopuiHC An« caa- 
3Mo6evix KdMep awno/iHeH itaHan c aKCvia/ii.HO 
pacnonojKeHHbiM o5paTHWM KnananoM 19 c 
6wCTynaioiuk*M wa KOpnyca ujtokom, B vicxoa- 25 
HOM no/JOjKeHwvt KnanaH 19 aa^pbiT m paaAe/ia- 
ex icaMepw, oBpaaoaaHHbie 

AW"J><>cpeMuw^/ibHbiM nopajHCM 12 co CTCHKa- 
MMKopnyca. BHyrpeHMfln nonocTbycTpoftcTea 
aano/iHeMd- paBoMeft jKMAKocibJO m cKOMoeH- 30 
cwpOBana c BHCuiHeft cKaaxvtHHoiH cpeAOvi 
anaCTiiHHMM icoMneHcaiopoM 20. AopMwpyio- 
^vtft icoHyc 14 M pacKaThieaiomaH ronoBica 16 
yCTaHDSiieHU Ha iconue nonoro uiTOKa 1 1 . npM 
aTOM;papKaTweaiou;aJi ronOBKa KHMeMarvtHe- 35 
cm CBfl3aH3 c anejcTpoABwrareneM 3 Mepe3 
TC/iecKonnsacKwCi Ban 21 KOpnyca, ycxawoB- 
/leiiHwC^ Ha qnopax K3MeMvi« e no/iOM iutokc 1 1 , 
nopujHe lO.CBpaaHHuw C hum ea/i 22 m nnawe- 
Tap^iibiFI peAyJCTop 4, Ha ea/iy 22 ycTanoB/ieH 40 
3KCaeHTpMK 23,cny)KaiUMft npnaoAOM AByx 
RjjyHxepoa rwAPOHacoca 5. 

npoAOAbHo-ro<J>pMpoBaHHbiP$ Metan/iMMe- 
CKUM nnacTtoipb 17 B rpaMcnopTHOM no/iOHce-. 
KMH pacnoyioxen MexAy. T.e. yAep^MBaetCJi 45 
AOpHMpyiOiUMM KonycoM 14 vi ynopOM 13. 

iliiji saKpenneHWH ycTpoftcrpa b ko/iohmb 
OHO cHa6xeHO ynopHwMM ujflMncaMW wnw «ko- 
PHMM (ne noicasaHbi). 

VcTpotfictao paeoxaei aieAyom^iM oopa- 5U 

30M. 

Ha MHtepBane npoBeAenvin peMOHTHO- 
M3on«uMOHMbJx paGoT no Ka6enio2 BK/iJOMaer- 
CJi 3/ieKTpoABviraTe/ib 3. Koiopbiw nepes 
aKCUeHTpwK 23 npii80Ai^.T a AeUtciene nnyH)KC- 55 
pu fMAPOHacoca 5 n oAH0BpeM€«H0 bo epame- 
Hyne nepea Ba/iu 21 m 22 paCKaiweawiMyK) 
ro/iOBKy 16: nepBonasanbHO Kopnyc 1 npM6o- 
pa aaflKOpMBaercw a Ko/ioHHe Tpy6. a aaieM 
p36oMan )KMAK0CTb no icananyi or rwAOOMaco- 



ca nocTynaer b kSMepy naA AH<^<l>epeM^v1anb- 
HbiM nopuiMeM 12 n paGanee A^'s'^eHMe nepea 
ynop 13 yAepjKwaaeT npoAOnbHO-rocppMposaM- 
Mbti^i MeTan/iMHecKMft n/iacTupb 17. Hpn 3tom 
o6paTHbjA KnandM 19 aaKpur. 

riocne AocTMiKeHMH HeoSxoA^Moro Aaone- 
HMfl noAnpyx^tH^HHbiPi aonoTHMK-nepeKniOHa- 
Tenb 18 nepeMecTMTCfl oHwa ao ynopa. 
oTxpuBB^i AOCTyn paSoHCw xcmakoctm no Kana- 
iiyanoA nopmenb 10 rwApouifl/inMApa 9. 

flopHnpytoiMHi^ KOHyc 14. npoxoAS no 
n/iacTbipK) 17, 4>opMvipyeT ero e mm/imhap m 
npuMMMaer x peMOHjupyeMoi?! ipyGe. a ero 
n/idBdiOiUHe nnauixM Ka/iviSpyioT, cosABBasi ra- 
paHTMpoBaMHwM Haiftr. HepeMemaeMafl acneA 
3a AOpMMpy>oiAMM KonycoM 14 pacKaTuaaiO- 
IU3R ro/iOBxa 16 coaAaei AononHwre/ibHyK) 
nAacTMHecxyio Ae<t>opMaUMK> nnactwpfl 17 no 

MBKpO- M MMKpOHepOBHOCT«M BHyTpeMHei?! 

creHKM oBcaAMOM koaohmw vt ynpOHHner lio* 
aepxHOCTHwvi caoPi BHyrpeHHei^ noaepxHocxia 
nAacTwpP 17. npM AOCTwxccHMM BepxHero no- 
noxenun AopHMpywinaq ronoaica 16 cbomm 
TopuoM BosAe^CTayeT na ujtok KAanana 19. 
KOTopwPi OTKpbiBaei AOCTvn paSoMeft xma^o- 

cTM M3 xaMepw MaAift^4>1>6P^"^*^^'**'*^'^'^ "^P' 
uiHeM 12 no xaHany Ab nOAOCTb BcacuflaHM« 
ruAPc^nacoca. 

B 3TOM nonoxceMMH xoHTaxTHaB nnomaAt 
n yAfiP^KMBajomee ycwAwe nnacTUpw 17 wa 
cTenxe o6caAHOfl koaohhw AOCiaTOMHW a/i« 
eroyAep>KitBaHWfl M AH<t«}>epeKU«^aAbHbiPi nop- 
ujeHb 12 BMecre c AopHwpyioiUMM xoHycoM 14 
M pacKBTbiBawmeft rOAOBxoft 16nepeMccTMTCfl 
Beepx, o6ecnesM8aft nOAHWw wx awxoAMa nn^- 
CTUpSt 17. 

flocne aaaepweHviR pa6oTbi noycraHOBxe 
nnacTbipf) 17 aAeKTponpwBOAOM 3 obecnenii- 
Baetcsi ocBoGoxcAeHMe xopnyca npvi6opa ot 
CienxM oBcaAHoi;^ koaokhw m aaxeM ycxpotficr- 
Bo xpaHcnopxMpyeTCR na noaepxHocTb. 



(PopMyna fci3o6pexeHn» 
• YcxpoficxBo AA« peMOHxa o6caAHOi?r ko- 
aohmw, BKjitOMaiomee Kopnyc, ycxaHoaneHHwe 
B HeM 3neKxponpiiBOA c peAyKTopoM. rvtAPO- 
nacoc M rwAPouviAMHAP c nanbiM nopiuneM w 
luxoKOM. M€xaAAMMecKHvt nAacxwpb. ycxBHOB- 
neHHyio noA hum Ha aany xopnyca pacicaxbiBa- 
lomyK) ronoBKy m paaMeiueHHbti^ b HM)»tHevi 
sacxM KOpnyca c Bo3MO)KHOCTbio BaawMOAew- 
cTBMfl c MexBAAHMecKviM nAaCTupew ynop, ox- 
AMMdioiueecsi xeM. mxo. c ueAbio noswuie- 
HMSi HaAexcHocxw ycxanOBKM wexaAAvmetxoro 
nAacxupfl. OHO CMaOxceHO sxecxxo cBWsaHHWM 
c ynopoM npMBOAQM ero oceeoro nepeMeme- 
fim M pacnano)KeHHWM hsa pacKarweaioiuew 
roAOBKOV^ AOpHwpyiointtM KOHycoM. yCTanoB- 
neHHWM na unoxe ruAPOUWAWHApa c boswojk- 
Hocxbio BaaMMOAe^icxBwfl c MeraAAWMecKUM 
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nnacTbipeH. ea/i icopnyca KMMeMaTvi4ecKii cbr- 
33ii c aneKTponpuBOAOM. npHBOA oceeoro ne- 
peneuieMMJi ynopa Bbino/jneH e cmac 
AM^^opeHUMaiiuHoro nopuiMn. ycraHoe/ieH- 
Horo B Kopnyce m depaayioiuero c ero creHKa- 
M»i ABC icanepu. rwApaaiiMMecicw cBRaaHwbie 

MOKAY CoBofi KananOM C paCnO/IOJKCHHMM B 



HeM 06p3THWM KnanaHOM CO UJTOKOM. npM 

3T0M OAHa H3 icaMep rMApaB/iMsecKii cBRsaHa 
c nOAOCTbio HarMcraMiiH. APyra« " ^ nonocTbio 
ecacwB3Hvin ruAponacoca, a AopHnpyiouxnM 
KOKyc ycraMOB/teH c aoaMOJKHOCTbio ssanMO- 
AePfCTBHR B BepxHeM nono)KeHMii co uitokom 
oOpdTHOfQ KnanaHd. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing stnngs 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 

[lower right margin] (19) SU (11) 1659621 Al 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1 , of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 11, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally coniigated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the chaimel, a, through a 
spring-loaded shde valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel^ 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding fi-om the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the extemal well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 



The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightaess. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pimip. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydrauUc pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydrauUcally connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OmCIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. tn and for the State ofTran 
My commission expires 03'22>2003 



Stamp, Notary Public 
Harris County 
Houston. TX 



